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ABSTRACT 
In their studies, Eley and Meyer (2004)and Meyer and Cleary (1998) found that there 
are sources of variation in the affective and process dimensions of learning in 
mathematics and clinical diagnosis specific to each of these disciplines. Meyer and 
Shanahan (2002) argue that: General purpose models of student learning that are 
transportable across different discipline contexts cannot, by definition, be sensitive to 
sources of variation that may be subject-specific (2002, p. 204). In other words, to 
explain the differences in learning approaches and outcomes in a particular discipline, 
there are discipline-specific factors, which cannot be uncovered in general 
educational research. Meyer and Shanahan (2002) argue for a need to “seek 
additional sources of variation that are perhaps conceptually unique … within the 
discourse of particular disciplines” (p. 204).  
 
In this paper, the development of an economics-specific construct (called economic 
thinking ability) is reported. The construct aims to measure discipline-sited ability of 
students that has important influence on learning in economics. Using this construct, 
economic thinking abilities of introductory and intermediate level economics students 
were measured prior to the commencement, and at the end, of their study over one 
semester. This enabled factors associated with students‟ pre-course economic 
thinking ability and their development in economic thinking ability to be investigated. 
The empirical findings will address the „nature‟ versus „nurture‟ debate in economics 
education (Frank, et al. 1993; Frey et al. 1993; Haucap and Tobias 2003). The 
implications for future research in economics education will also be discussed. 
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1 INTRODUCTION 
Until recently, economics education research has been dominated by the input-output 
model based on the use of econometric techniques (Anderson and Benjamin 1994; 
Cockfield 2001; Hughes 1998; McCosker 2000; Shanahan et al. 1997; Tay and Peter 
1994).  In formulating a learning model, the input-output researcher commonly 
describes students in terms of aptitude, age, gender, maths/economics background, 
and language proficiency – factors that are generally believed to be determinants of 
success in learning economics. 
 
In other disciplinary areas, Eley and Meyer (2004)and Meyer and Cleary (1998) 
found that there are sources of variation in the affective and process dimensions of 
learning of mathematics and clinical diagnosis that are specific to each of these 
disciplines. The implication for economics education research is that the common 
demographic variables used in formulating the input-output model are unable to 
capture individual differences in learning in economics. Meyer and Shanahan (2002), 
based on findings from Eley and Meyer (2004) and Meyer and Cleary (1998) argue 
that: General purpose models of student learning that are transportable across 
different discipline contexts cannot, by definition, be sensitive to sources of variation 
that may be subject-specific (2002, p. 204). This prompted Meyer and Shanahan 
(2002) to look for the sources of variation of learning that reflect the discourse in 
economics. They developed a student learning inventory which contained economic-
specific items to measure students‟ prior economics knowledge and investigate how it 
related to students characteristics and learning outcomes (Meyer and Shanahan 2001; 
Shanahan and Meyer 2001). Interestingly, despite their methodological difference, 
this position as embraced by Meyer and Shanahan is consistent with that of 
phenomenography. The research agenda of phenomenography is to investigate the 
qualitatively different ways people perceive and understand a phenomenon of interest 
(Marton and Pong 2005). In arguing for empirical, discipline based research into 
effective teaching and learning, proponents of phenomenography point out that very 
few research outcomes based on a general educational framework can prescribe 
specific remedies to problems across contexts since “the pedagogical problems of any 
one discipline are in certain respects unique” (Hounsell 1997, p. 240). 
 
The study, reported in this paper, is a part of a research program to investigate the 
impacts of learning inputs and learning approaches on learning outputs in economics. 
The objective of this study is to investigate an important aspect of students‟ cognitive 
abilities that are unique to, and that might have important impact on learning in, 
economics. The development of this economics-specific construct (called economic 
thinking ability) is reported in this paper.  
 
Related to the notion of economic thinking ability is the „nature‟ versus „nurture‟ 
debate. There have been studies conducted to investigate the difference in ethical and 
economic rational behaviours and attitudes of economics and non-economics 
university students (Frank et al. 1993; Frey et al. 1993; Haucap and Tobias 2003; 
James et al. 2001; Yezer et al. 1996). These studies consistently show that economics 
students display more economic rational thinking and behave to protect self interest 
compared to non-economics students. For example, in a prisoner‟s dilemma game, 
Frank, Gilovich and Regan (1993) compared the behaviours of economics and non-
economics students. In this game, the student has two options: cooperate or not 
cooperate. Choosing not to cooperate, the player can protect her self-interest, leading 
to a personal higher monetary payoff, but resulting in a lower joint reward than would 
be the case if both players cooperate. The researchers found that economics students 
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were much more likely to act in a narrowly defined self-interested way than non-
economics students. 
 
However, researchers‟ opinions are divided as to the explanations of the different 
behaviours and attitudes economics majors displayed. The question of contention is 
as follows: Is such economic rational thinking exhibited by economics majors a result 
of their economics training at university – the „nurture‟ theory? Or is it a result of 
some innate character that existed before they commenced any economics course, 
which prompted them to select economics as their major area of study at university – 
the „nature‟ theory?  Frey et al. (1993) call these two positions „indoctrination 
hypothesis‟ and „selection hypothesis‟ respectively. While Frey found no nurture 
effects, others (for example, Haucap et al., 2003) contend both nature and nurture are 
important in influencing the development of economics students‟ rational thinking. 
 
In the present study, students‟ economic thinking abilities were measured twice: at 
the beginning and end of the semester. The demographic factors associated with 
students‟ pre-course and post-course economic thinking ability were investigated with 
a view to addressing the following research questions: 
 
 Can empirical evidence be found to show that the construct “economic thinking 
ability” measures cognitive ability which is different from general academic 
ability as measured by OP
1
, the university entrance score used in Queensland? 
 Will commencing economics students who major in economics possess stronger 
ability of economics thinking than non-economics majors?  
 Lastly, will students‟ economic thinking ability improve over one semester of 
formal economic training? 
 
The answers to the last two questions will address the “nature” versus “nurture” 
debate in economics education. 
 
2 THE INSTRUMENT 
In Meyer and Shanahan‟s research program, four categories of prior economics 
knowledge were identified: economic misconceptions, economic activity, economic 
reasoning and conception of worth. The economic misconceptions scale taps into 
students‟ perceptions about the “aims, objectives and limitations of economics”. The 
economic activity and economic reasoning scales identify students‟ perceptions of, 
respectively, what economists do and what economics relationships are about. The 
last scale aims to separate students into those who view price as reflecting market 
value and those who view price as reflecting the intrinsic value of the good. By 
contrast, the “economic thinking ability” construct focuses on students‟ cognitive 
ability in economics. The instrument developed to measure this hypothetical construct 
consists of items that tap into students‟ misunderstanding in economics in three 
related aspects: students‟ ideas of the subject matter that economics as a discipline 
deals with, their aptitude for economic thinking in microeconomics issues, and their 
                                                          
1
 OP stands for “overall position”, which is the ranking senior high school students in Queensland 
receive upon graduation. OP represents the student‟s academic achievement compared to other 
students in the same year cohort. Students are ranked from OP1 to OP25, with 1 being at the top of the 
ranking order. Queensland universities use OP as the entrance score to admit students to a faculty or 
course of study. It is also noted that the same OP obtained in different years may not be completely 
equivalent; however, due to lack of information no adjustment of students‟ OP scores was made in this 
study. 
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aptitude for economic thinking in macroeconomics issues. The construct thus 
comprises three sub-scales: (1) economic misconception (labelled miscon), (2) naïve 
microeconomic thinking (NT1), and (3) naïve macroeconomic thinking (NT2). These 
three aspects are related as students possessing a strong aptitude for economic 
thinking will have a better understanding of what economics is about. The sources of 
ideas for constructing items in these three sub-scales and the refinement of the scale 
are presented below, followed by investigation of the psychometric properties of this 
construct. 
2.1 Item Construction  
The ideas for constructing items in the instrument were obtained from several sources 
– students‟ written statements, economics education literature and the authors‟ own 
experiences teaching economics at university. For collecting written statements, an 
open-ended questionnaire survey was administered to students in five economics 
tutorials (four level 1 and one level 3 classes) at a Brisbane university in semester 2, 
2003. They were asked to provide written responses to the following question:  
 
To you, what is economics? (Think about what economics is about, what economists 
do, and what you believe economic analysis or economic thinking is.) 
 
The raw data were examined for common themes. Statements which expressed a 
common misconception, belief or idea about economics or economic activities were 
grouped.  This method generated the majority of items in the economic misconception 
sub-scale (items 1, 2, 3, 5). The remaining item of the economic misconception sub-
scale (item 4) was adapted from Shanahan and Meyer (2001). 
 
Items in the two naïve economic thinking sub-scales were developed from the 
following sources:  
 
 The literature on irrational behaviour and lay persons‟ economic beliefs (items 6, 
8, 9, 12 & 13) (Brossard 1996; Morin and Berry 1996),  
 Consensual views expressed by academic economists in surveys conducted in 
Australia, Britain and the United States (items 7, 10, 11) (Alston et al. 1992; 
Anderson and Blandy 1992; Moorhouse et al. 1999; Ricketts and Shoesmith 
1992), and  
 Common misunderstanding of economic phenomena the authors encountered in 
his teaching of commencing economics students (items 15, 17 – 22).  
 The remaining item (item 14) was from Shanahan and Meyer (2001).  
 
The economic misconception sub-scale (five items) measures students‟ 
misconceptions of what economics is and what it deals with. A high score would 
indicate a high level of misconception about the discipline. The naïve micro- and 
macroeconomic thinking sub-scales consist of seven macroeconomic items and ten 
microeconomics items respectively. For these two sub-scales, a high score would 
represent a high level of naïve thinking about economic phenomena (or a low level of 
economic thinking ability).  
 
The items in the two naïve economic thinking sub-scales deal with economic 
phenomena and economic reasoning in the context of everyday life. For example, 
item 14 of the instrument (Appendix) is an item taken from Shanahan and Meyer‟s 
(2001) study; this item (reproduced below) describes the effect of a rise in the interest 
rate.  
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Do you think that all people in a country benefit when a high rate of interest is paid on savings? 
 
To obtain a complete picture of the situation, the student responding has to go beyond 
what is given and see the interaction of the demander and supplier of funds. 
Accepting the statement as true would indicate a naïve view of the phenomenon. This 
represents a failure to see the two sides involved in the interaction or, in general, the 
dynamic nature of exchange. In the case of other items, the naïve thinking is the result 
of an inability to see the economics of the situation (for example, „bygones are 
bygones‟ or the concept of sunk cost in item 15, Appendix), and thus arrive at the 
wrong conclusion.  
 
The items listed in the survey involve real world situations explained in non-technical 
language which can potentially be understood and answered without the use of 
technical economic skills (such as using the equi-marginal principle to determine 
profit maximising output and the computation of elasticity or factor productivity). For 
example, business managers who have never heard of the term elasticity, can, from 
their careful observation of human behaviour, determine whether an increase or 
decrease in price would be required to bring about an increase in total revenue. 
Conversely, while a student may be technically efficient and can solve an elasticity 
problem, it does not necessarily mean he can apply the concept of elasticity to 
understand the situation when required.  
 
2.2 Scale Refinement 
Subjects The subjects of the study were three groups of economics students (Econ 
1, Econ 2 and Intermediate Macro
2
). The students were surveyed twice during the 
lecture: in Week 1 and Week 13 (revision week) of semester 1, 2004. Students 
responded to each of the 22 items in the economics misunderstanding scale on a five-
point Likert scale, with „1‟ indicating strong disagreement and „5‟ strong agreement 
with the statement. The numbers of valid responses from the two surveys are 1147 
(Week 1) and 647 (Week13).  
 
Method For the purpose of scale refinement, the correlation matrix of the 17 
items in the naïve economic thinking sub-scales (NT1 and NT2) was examined. The 
raw scores of three items – „min-wage‟, „deterrent‟ and „elasticity‟ – were reversed to 
facilitate analysis of the correlation matrix. After the conversion, all 17 items can be 
interpreted in the same way – a high score would indicate a high level of 
misunderstanding. So if this group of items measure the same latent construct, their 
correlations should be positive. A lot of zero or negative correlations of an item with 
the rest will indicate that the item does not have commonality with other items in the 
group.  
 Correlations 
Scrutiny of the correlation matrix reveals two such problem items in the NT1 sub-
scale – „min_wage‟ and „deterrent‟. The two items are reproduced below. 
  
(Min_wage)  A minimum wage law increases unemployment among young and unskilled workers. 
(Deterrent) Punishment of illegal behaviour has a deterrent effect. 
 
The item „min_wage‟ has ten negative correlations with four of them greater than 0.1. 
The negative correlations suggest it is not tapping into the same dimension as other 
                                                          
2
 Both Econ 1 and Econ 2 were introductory level economics units. The two units were designed in 
such a way that in Econ 1 students were introduced to both micro and macroeconomics, and Econ 2 
covered both parts in greater depth. The majority of the Intermediate Macro (over 95%) either had 
done or were concurrently doing Intermediate Micro at the time of the study. 
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items. The item „deterrent‟ has mostly close to zero or negative correlations with 
other items, indicating it has also little overlap with other items. In hindsight this item 
(„deterrent‟) is problematic because it has a high moral overtone, which means it 
elicits students‟ value judgement and therefore it does not necessarily measure 
students‟ economic thinking ability. These two items were subsequently deleted.  
 
One more item („Cost‟, reproduced below) was deleted from the NT1 sub-scale, but 
the decision was not based on the correlation matrix. 
 
(Cost) Do you think that if a firm doubles its output from one week to the next, its total cost of 
producing its output will also double? 
 
Total cost will double only if the average total cost is constant over the range of 
output being considered. According to the short run production/cost theory, this is not 
the case. Thus, this statement is false. However, careful examination of the item 
reveals that when a student gives a correct negative response to this item, it can be 
due to two different reasons. It can be because he wrongly thinks that cost will be less 
than double (due to perhaps economies of scale) or because he correctly concludes 
that the cost should be more than double due to diminishing returns. Given that the 
two self-contradictory ways of reasoning can give rise to the same negative response, 
this item was deleted from the sub-scale.  
 
With the three items deleted, the number of items in the revised naïve microeconomic 
thinking sub-scale (NT1) sub-scale was reduced from ten to seven. The numbers of 
items in the economics misconception sub-scale (five items) and naïve 
macroeconomic thinking sub-scale (seven items) were unchanged. The new construct 
is a measure of the level of economic misunderstanding (labelled EconMisU) the 
student possesses. A low EconMisU score indicates a high level of economic thinking 
ability. Therefore the construct is called economic thinking ability in this paper. 
 
2.3 Exploratory Factor Analysis 
Method Instead of using the 19 raw scores, simple composite sub-scale scores 
were computed. The use of scale-based composites (also known as parcels) as 
indicator variables is recommended in factor analysis literature since it will increase 
scale reliability (MacCallum and Austin 2000; Vitacco et al. 2005). The economic 
thinking ability construct thus has three indicator variables: miscon, NT1 and NT2. 
The Week 1 data on the three indicators (n = 1147) was subjected to Exploratory 
Factor Analysis for testing of its psychometric properties. The Principal Component 
method of extraction was used (Graetz 2003). Since the indicators measure one latent 
construct, a one-factor solution was imposed, although the eigen value > 1 rule 
suggested two.  
 
Result  The Kaiser-Meyer-Olkin (KMO) index has a value of 0.622. KMO is a 
measure of commonality of the data. Data with higher commonality are more suitable 
for factor analysis. According to Graetz (2003), a KMO index greater than 0.6 
indicates sufficient commonality for factor analysis.  
 
Scale analysis shows the scale has an alpha value (Cronbach alpha) of 0.531. Based 
on the conservative standard of 0.7, this figure is low. But given the small number of 
items (n = 3) for this scale, the scale reliability was attenuated (Stringer and Irwing 
1998). Moreover, according to Schmitt (1996), “there is no sacred level of acceptable 
or unacceptable level of alpha” (p. 351). When the items can be argued as covering a 
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clear, uni-dimensional domain, alpha as low as 0.49 is acceptable for its use in 
making distinctions in learning behaviours and outcomes (Cortina 1993). As 
discussed earlier, the three sub-scales all measure aspects of students‟ 
misunderstanding about economics. Therefore taking into account the small number 
of items and the theoretical basis for development of the scale, the relatively small 
alpha value was acceptable. The factor loadings of the scale are present in Table 1 
(below). 
 
Table 1 Factor loadings – EconMisU_1 scale 
 
  Loading 
Miscon_1 .731 
NT1_1 .717 
NT2_1 .719 
 
Note: The extension „1‟ indicates the variables were measured in the first survey in Week 1. 
 
 
Before reviewing the factor loadings, the question in relation to practical significance 
of factor loadings will be discussed. While there may be disciplinary differences, in 
educational psychology it is argued that given the complexity of cognitive 
functioning in learning, if the latent construct can account for 10% of the variance of 
an item, then the item can be regarded as possessing sufficient explanatory power 
(Harlow 2005; Thompson and Dinnel 2003). This value of 10% is equivalent to a 
factor loading of roughly 0.3. So, factor loadings of magnitude of 0.3 or above are 
normally regarded as possessing practical significance (Meyers et al. 2006) in 
psychology of education research. In this investigation, the loadings are high with all 
being above 0.7, and the construct accounts for 52.2% of the total variance of the 
indicator variables. The results of factor analysis and scale analysis show that the 
instrument possesses desirable psychometric properties for further model testing.  
 
3 PRE-COURSE ECONOMIC THINKING ABILITY  
In this research program the following demographic variables are selected – Age, OP, 
Gender, Maths, Major and prior economic training (Econ 1 students only), which are 
considered to have influence on learning in economics (Becker 1997; Shanahan et al. 
1997). If students‟ pre-course economic thinking ability has an impact on learning in 
economics, then it is important to understand the association of demographic factors 
and students‟ pre-course students‟ economic thinking ability.  
 
3.1 Method  
Structural regression analysis was used to address these research issues. It is similar 
to regression analysis; the only difference is that the dependent variable is now a 
latent variable instead of an observed variable. The use of structural regression allows 
for the estimation of measurement errors, so estimation bias associated with 
unreliable measures can be eliminated (Chin 1998; Kline 2005). Simple structural 
regression was conducted first, followed by multiple structural regression. 
 
The data used in the analysis was obtained from students from all three economics 
units who participated in both Week 1 and Week 13 surveys (n = 488). The reduced 
sample is labelled Week 1_13 dataset and was used to allow direct comparison of the 
associations of demographics with pre-course and post-course economic thinking 
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ability. When necessary, data from selected economics units were used to address 
specific aspects of a research issue.  
 
3.2 Results 
Simple Structural Regression  
Individually, Gender, Age and Major were found to have small to medium size 
effects on EconMisU_1 at the start of the course (Table 2). The effects are all 
significant at the level of 0.01. The signs of the coefficients indicate that male 
students, older students and those majoring in economics tend to have a lower level of 
economic misunderstanding. 
 
Table 2 Effects of demographics on EconMisU_1 (All units, n=488) 
 
   Simple regression Multiple regression 
   unstd est std est p unstd est std est p 
EconMisU_1 <--- OP .012 .105 .210 .014 .136 .122 
EconMisU_1 <--- Maths -.031 -.069 .268 -.049 -.105 .099 
EconMisU_1 <--- Major -.261 -.307 .000 -.256 -.281 .000 
EconMisU_1 <--- Age -.035 -.354 .000 -.042 -.444 .000 
EconMisU_1 <--- Gender .128 .179 .003 .088 .124 .030 
Note: “unstd est” and “std est” stand for unstandardised and standardised estimates respectively. 
 
Multiple Structural Regression   
Before examining the regression coefficients, it is informative to review the 
associations of the demographics to give a better understanding of result of the 
multiple structural regression. 
 
Table 3 Correlations of demographics (n=488) 
 
   correlation p 
Gender <--> Maths -.109 .021 
Maths <--> Age -.271 .000 
Gender <--> Age -.050 .272 
Age <--> OP .408 .000 
Gender <--> OP -.049 .407 
Maths <--> OP -.332 .000 
OP <--> Major -.125 .041 
Age <--> Major -.045 .339 
Gender <--> Major -.099 .034 
Maths <--> Major .079 .100 
 
 
Reviewing Table 3, there are important and expected correlations. For example, 
female students tend to have weaker maths background than males; older students 
also tend to have less maths training than younger students. The implication is that 
regression of the dependent variable (EconMisU_1) on a single independent variable 
will result in over-estimation (and in rare occasions, under-estimation) of the path 
coefficient, due to model mis-specification. In multiple structural regression, when 
the major independent variables are included in the model, model mis-specification 
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can be minimised. By partialling out the influence of the covariates on an independent 
variable, the unique effect of that independent variable can be estimated. 
 
The result of multiple structural regression analysis is presented in Table 2. It shows 
that the effects of Gender and Major were reduced, suggesting over-estimation in 
simple structural regression. But their effects remain significant at the level of 0.05. 
On the other hand, in the multiple regression model, the effects of Maths, OP
3
 and 
Age increased. Maths which was non-significant now becomes significant at the level 
of 0.1 (p = 0.099). The negative sign of the path coefficient for Maths means students 
with better maths background also have less economic misunderstanding (or more 
economic thinking ability). The effect of OP remains non-significant even at the level 
of 0.1 (p = 0.122). 
 
3.3 Nature or Nurture? 
The investigation of the effects of demographic factors on students‟ pre-course 
economic thinking ability provides empirical evidence to address the „nature‟ versus 
„nurture‟ debate in economics education as discussed in the Introduction to this paper. 
What does the empirical result say regarding this debate? If the „nature‟ theory is true, 
then we should observe that students who choose economics as their major possess a 
higher level of economic thinking ability (a lower score on EcoMisU_1) before the 
course commences. A significant association of Major with EconMisU_1 would lend 
support for the „nature‟ theory. However, we cannot directly use the results in Table 2 
as the effect of Major was confounded by previous formal economics training of 
Econ 2 and Intermediate Macro students at the beginning of their courses. To remove 
this confounding effect, regression analysis was run on Week 1_13 data obtained 
from Econ 1 sample only. The result is presented in Table 4 below. 
 
Table 4 Effects of personal presage factors on EconMisU_1 (Econ 1 only, 
n=356) 
 
 Without Prior Econ With Prior Econ 
   unstd est std est p unstd est std est p 
EconMisU_1 <--- OP .010 .100 .305 .006 .068 .460 
EconMisU_1 <--- Maths -.056 -.130 .100 -.081 -.201 .009 
EconMisU_1 <--- Major -.199 -.183 .011 -.114 -.113 .099 
EconMisU_1 <--- Age -.039 -.443 .000 -.034 -.418 .000 
EconMisU_1 <--- Gender .059 .090 .185 .018 .030 .637 
EconMisU_1 <--- Prior econ - - - -.293 -.457 .000 
 
 
Referring to the column with heading „Without Prior Econ”, the result shows that for 
commencing economics (Econ 1) students the difference in pre-course economic 
thinking ability between economics and non-economics majors is in favour of 
economics majors. The standardised effect of -0.183 is of small effect size but 
                                                          
3
 It is observed that omission of key predictors will more likely lead to overestimation of path 
coefficient than underestimation (suppression) (Kline 2005). Consider the path: OP EconMisU_1. In 
the simple regression model, omission of Age suppresses the coefficient of the path from OP to 
EconMisU_1. This suppression effect can be explained by the positive correlation between Age and 
OP and the negative relationship between Age and EconMisU_1. The result is that controlling for the 
effect of Age, OP actually has a strong impact on EconMisU_1. Suppression occurs because students 
with poorer OP (which increases EconMisU_1) also tend to be older (which lowers EconMisU), and 
the effect of OP on EconMisU_1 is therefore attenuated and hence the suppression effect. 
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statistically significant at the level of 0.05 (p = 0.011). The evidence is in favour of 
the „nature‟ theory that students who select to do economics as a major area of study 
already possess more economic thinking ability prior to their selection.  
 
A natural next question to ask is: Is it possible that most of these self-selected 
students might have already done some economics (for example, in high school) 
before? If it is the case, then their lower Week 1 EconMisU_1 scores can be due to 
their prior economic training, rather than reflecting any innate ability? In this study 
Econ 1 students were asked to indicate if they had any prior economics training in the 
survey. The variable „Prior Econ‟ was added to the multiple structural model. The 
result was presented in Table 4. As expected, the effect of Prior Econ on 
EconMisU__1 has a large effect size (std est = -0.457; p = 0.000). Partialling out the 
effect of prior economic training, the effect of Major is reduced (std est = 0.113) and 
is significant only at the weaker level of 0.1 (p = 0.099). This result thus provides 
some support for the „nature‟ theory. 
 
One may say the result of the above investigation does not provide very strong 
evidence for the „nature‟ theory. However, it should be pointed out that this finding is 
on the conservative side. The explanation for this concerns the sample used in the 
investigation. In this investigation, the Week 1_13 sample was used which contains 
only students who were present in both the Week 1 and Week 13 lectures. Students 
who dropped out were therefore not included in the Week 1_13 sample. Using the 
Week 1_13 sample (instead of Week 1 data) to test for the effect of Major on 
EconMisU_1 represents a more stringent test, on the expectation that these dropped 
out students have a higher level of EconMisU_1. This speculation turned out to be 
true. When the model was run on Week 1 data from Econ 1 students (n = 1114), after 
controlling for students‟ prior economic training, Major was found to have a much 
larger effect on EconMisU_1 (std est = 0.186, p = 0.000) than when Week 1_13 was 
used, thus providing stronger support for the „nature‟ theory. 
 
4 POST-COURSE ECONOMIC THINKING ABILITY 
In the last Section, economic thinking ability was examined as a pre-course variable 
(EconMisU_1). Student‟s economic thinking ability was also measured in Week 13. 
What was the impact of formal economic training on students‟ economic thinking 
ability? Given there are differences in students‟ initial economic thinking ability due 
to gender, age, and choice of major, will the Gender, Age and Major effects be 
eliminated or reduced after one semester of formal training in economics? Or will 
these gender, age and major related differences persist? These research questions will 
be investigated in this Section. 
4.1 Method  
To answer the first research question regarding the impact of economic training, 
simple composite scores of students‟ pre-course and post-course economic thinking 
ability were computed. The composites scores can be obtained by using the factor 
score weightings generated by AMOS or by taking the simple mean scores. In his 
empirical studies, Grice (2001) found that the method of using factor score 
weightings is no better in producing consistent ranking of subjects than a simple 
average composite. So in this investigation, the latter method was used. A paired t-
test was subsequently conducted to compare students‟ pre-course and post-course 
economic thinking ability scores. To address the second research question, multiple 
structural regression with post-course economics thinking ability (EconMisU_2) as 
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the dependent variable was conducted using the same Week 1_13 dataset from the 
three units as in the previous investigation. 
4.2 Results   
Development changes in students’ economics thinking ability 
Table 5 presents the mean pre-course and post-course scores for the whole cohort and 
for each economics unit. Considering all three units as a single group, it is evident 
that there is a significant decrease in students‟ level of economic misunderstanding. 
In other words, their economic thinking ability improved over the semester. The 
difference of 0.270 on a five-point scale is highly significant (t = 16.202, p = 0.000).  
 
Since the whole group contains mostly Econ 1 students (72%), the change in the 
composite score is dominated by the effect of the Econ 1 sample. It is therefore 
necessary to consider the change in the composite economic thinking ability score for 
each of the three economics units. Separate paired t-tests were conducted for each 
unit. Results from the t-tests (Table 5) reveal that the improvement, though 
significant in each case at the conventional 0.05 level, is far from uniform for the 
three units. The improvement in Econ 1 of -0.321 point is (numerically) much greater 
than the improvements in the other units (-0.104 and -0.174 for Econ 2 and 
Intermediate Macro respectively). This observation will be further explored in the 
Discussion Section. 
 
 Table 5 Changes in students’ economic thinking ability 
 
 Mean n Std dev 
t  
(p-value) 
All units EconMisU_1 2.758 488 0.405 16.202 
 EconMisU_2 2.488 488 0.019 (0.000) 
Econ 1 EconMisU_1 2.825 356 0.388 16.829 
 EconMisU_2 2.504 356 0.393 (0.000) 
Econ 2 EconMisU_1 2.649 78 0.363 2.736 
 EconMisU_2 2.545 78 0.465 (0.008) 
Inter 
Macro 
EconMisU_1 2.478 54 0.421 3.351 
EconMisU_2 2.304 54 0.473 (0.001) 
 
Association of demographics with post-course economic thinking ability 
The result is presented in Table 6 below. Partialling out the effects of other 
independent variables, students‟ Age and Major still have significant effects on 
EconMisU_2 at the level of 0.000. Compared to Week 1, the effects of Age and 
Major are reduced numerically from -0.444 and -0.281 to -0.233 and -0.188 
respectively.  
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Table 6 Effects of demographics on EconMisU_2 
 
   All units (n=488) 
   unstd est std est p 
EconMisU_2 <--- OP .016 .145 .088 
EconMisU_2 <--- Maths -.015 -.030 .629 
EconMisU_2 <--- Major -.168 -.188 .000 
EconMisU_2 <--- Age -.023 -.233 .000 
EconMisU_2 <--- Gender .047 .064 .250 
 
 
Gender difference is reduced to non-significance at any conventional level (p = 
0.250), which means that controlling for other variables, there is no longer any unique 
gender effect in students‟ post-course economic thinking ability. The standardised 
effect of Maths on EconMisU_2 is also substantially reduced numerically from -
0.105 to close to zero (-0.030). On the other hand, the standardised effect of OP 
increased slightly from 0.136 to 0.145 which is significant at the level of 0.1 (p = 
0.088).  
 
5 DISCUSSIONS 
5.1 Model Specification 
In Section 3, the associations of demographic factors and students‟ pre-course 
economic thinking ability (EconMisU_1) were examined and several observations 
were noted. One important observation is the absence of statistically significant 
association of OP with EconMisU_1. This means that the academically more capable 
students do not necessarily have greater economic thinking ability at the start of the 
course. This observation remains valid when looking at introductory economics 
students only. The lack of association between general academic ability and students‟ 
pre-course economic thinking ability implies that OP and the construct of “economic 
thinking ability” measure different dimensions of cognitive ability. Therefore OP 
cannot be used as a proxy for students‟ economic thinking ability. This finding has 
implication for modelling learning in economics. At present, no learning model in 
economics fully incorporates an economics-specific aptitude construct similar to the 
one developed in this research program (except perhaps for Shanahan and Meyer 
2001, 2002
4
). If economic thinking ability is an important factor determining learning 
approaches and outcomes, then its omission will represent serious model mis-
specification.  
 
5.2 Developmental Changes in Economic Thinking Ability 
This study also examined students‟ pre and post-course economic thinking ability in 
different economics units over the semester. The developmental changes as measured 
by the decrease in the average EconMisU scores from Week 1 to Week 13 for the 
three units are depicted in Figure 1.  
 
                                                          
4
 Even in Shanahan and Meyer‟s study (2001, 2002), their constructs tap into more of students‟ beliefs 
and conceptions about economics than their aptitude for economic thinking. 
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Figure 1 Changes in students’ economic thinking ability for each unit 
  
 
The graph is based on the EconMisU composite scores obtained in Table 5. It shows 
that in Week 1, Econ 1 students on average have more economic misunderstanding 
(EconMisU_1) than Econ 2 students. But by end of the semester, the Week 1 gap of 
0.176 was reduced practically to zero – the students in the two units have the same 
average level of economic thinking ability. Between Econ 2 and Intermediate Macro, 
there is also a similar size gap of 0.171 in their economic thinking ability in favour of 
Intermediate Macro students in Week 1. The gap appears to grow marginally bigger 
to 0.241 in Week 13.  
 
From the above results it is evident that formal economic training has a larger effect 
on Econ 1 than Econ 2 and Intermediate Macro. These observations can be 
interpreted and explained in two possible ways. The first explanation is that 
development of economic thinking ability is non-linear. Once a student‟s economic 
thinking ability has reached a certain level, its further development will slow down. 
In other words, it will take a longer time (more exposure to economics) to further 
enhance this ability. According to this argument, the nature and quality of the 
economics course do not matter much. It is similar to the stage theory of cognitive 
development of children (Biggs and Telfer 1987). It is argued in the theory that the 
different stages of cognitive development are to a great extent age dependent. 
Consider the transition from the concrete-symbolic mode to the formal mode of 
thought. Children begin to handle concepts that are directly linked to concrete 
experience from around the age of 5 (concrete-symbolic mode). And they typically 
will not advance to the next stage (formal mode) – being able to manipulate reality 
with concepts and symbols which are not confined by immediate concrete experience 
– until they start high school around the age of 12. 
 
A second possible explanation for the relative lack of improvement in economic 
thinking ability in Econ 2 and to a smaller extent Intermediate Macro concerns the 
teaching effectiveness of these units. If a unit is poorly taught, then students are less 
likely to appreciate the economic analysis and are more likely to rote-learn the 
material. As a result, it is possible that these students fail to acquire more 
understanding about the nature of economics and to apply economic concepts to 
novel situations. Since the present study was not designed to investigate teaching 
methods, no teaching data were available to compare teaching effectiveness across 
units. By collecting data on instructors‟ teaching conceptions and quality of teaching, 
further research can be conducted to test this hypothesis. 
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5.3 Nature and Nurture 
It was reported in many studies (Frank, Gilovich, & Regan, 1993; Frey, Pommerehne, 
& Gygi, 1993; Haucap & Tobias, 2003; James, Soroka, & Benjafield, 2001; Yezer, 
Goldfarb, & Poppen, 1996) that stronger economic rational thinking propensity was 
displayed by students who majored in economics in comparison with students in 
other disciplines. But it was not clear whether this ability of economic rational 
thinking was already present before they chose economics as their major area of study 
(„nature‟ theory) or it was developed during their study in economics („nurture‟ 
theory). This paper examines the pre-course economic thinking ability of two groups 
of Econ 1 students: those intending to major in economics and those without this 
intention. After controlling for students‟ prior economic training, Major has a 
significant effect on pre-course economic thinking ability. Although the path 
coefficient has a weaker level of significance, given it is a conservative estimate, the 
finding can be said to provide evidence in favour of the „nature‟ theory. However, it 
is important to note that the evidence for the „nature‟ theory does not refute the 
„nurture‟ theory. As investigation presented in Section 4 shows, students acquire 
greater economic thinking ability over time, especially for Econ 1, evidence of 
positive influence of formal economic training on the development of rational 
economic thinking, which gives support for the „nurture‟ theory. 
 
5.4 Impacts of Demographics  
Consider the results obtained from the analyses which involve all three units. At the 
end of the semester, Age and Major continue to have significant effects on students‟ 
economic thinking ability. Moreover, when comparing the standardised effects of the 
demographics on students‟ economic thinking ability between Week 1 and Week 13, 
it is evident that both the standardised and unstandardised effects of most personal 
factors (namely, Age, Gender, Maths and Major) were reduced numerically over the 
semester, indicating some levelling effect at work. The only exception is the effect of 
OP. It appears that although OP was found to have no association with students‟ pre-
course economic thinking ability, academically better students benefit slightly more 
from the course in terms of developing their economic thinking ability than those 
with poorer OP. Why is it the case? It is suggested that students‟ OP might influence 
the ways they go about learning in economics. And it could be their learning 
approaches that impact on the development of economic thinking ability. To examine 
this proposition, we have to include process factors in the learning model, and 
investigate students‟ approaches to learning in economics and how learning 
approaches mediate between learning inputs and outputs. 
 
6 CONCLUSION AND FURTHER RESEARCH 
What distinguishes the present study from traditional economics education research is 
the construction of a new discipline-specific construct of economic thinking ability. It 
was constructed to capture students‟ understanding of what economics is about, and 
their thinking ability in micro and macroeconomics issues. The construct was found 
to possess desirable psychometric properties for further modelling purpose. By 
examining the correlations of students‟ pre-course economic thinking ability and 
demographics, it was found that this economics-specific construct does not associate 
with pre-course academic aptitude, but relates to students‟ life experience (age) and 
gender. It was argued that economic thinking ability and academic aptitude tap into 
different aspects of cognitive ability. The study also found that commencing 
university students with an intention to major in economics tend to possess a stronger 
ability of economic thinking. Furthermore, it showed that after one semester of formal 
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economic training, students in general developed a greater ability of economic 
thinking. These findings suggest that the “nature” and “nurture” theories are not 
mutually exclusive. 
 
The construct of economic thinking ability has applications in two related areas in 
future economics education research. First, as a pre-course factor, the student‟s 
economic thinking ability is expected to influence their appreciation and 
understanding of the content and methods in economics, and hence their learning in 
economics. The following research questions focus on the approaches and outcomes 
of learning in economics.  
 
 Will students with stronger economic thinking ability also have greater 
academic achievement in economics? 
 Will students with stronger economic thinking ability be likely to utilise more 
deep and less surface approaches to learning in economics?  
 Is the effect of economic thinking ability on academic achievement in 
economics, if it exists, a direct effect or predominantly mediated by learning 
approaches?  
 
The second research agenda involves the construct of economic thinking ability used 
as a measure of learning outcome. One would expect that if the economics course 
teaches and assesses students‟ ability of thinking like an economist, a student with 
high academic achievement in economics would score well in the economic thinking 
ability instrument. By investigating students‟ economic thinking ability and their 
academic achievement in economics at the end of a course, this hypothesis can be 
tested and the following research questions formulated: 
 
 Is there a strong association between students‟ post-course economic thinking 
ability and their academic achievement in economics? 
 Are the factors (including learning approaches) that influence these two 
measures of learning outcomes the same or different? 
 
The answers to these research questions would provide empirical evidence to 
investigate the objectives of an economics course, and the effectiveness of teaching 
and learning in economics.  
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Appendix  The Instrument – Economic Thinking Ability 
 
The 22 items for measuring students‟ economic thinking ability are presented below. Item 4 
and 14 (marked with an asterisk) are adapted from Meyer and Shanahan‟s (2001) study. 
 
Economic Misconception Label 
1. Economics is about how to make money. 
2. Economic theories apply only to market economies like Australia and the USA. 
3. Economics is mainly a study of financial markets (e.g. stock/share market and foreign exchange 
market). 
4. Economics is the study of money. * 
5. Economics and economists tend to serve and perpetuate the interest of the well off in society. 
make$ 
mktecon 
finmkt 
 
study$ 
welloff 
 
Naïve Economic Thinking  
6. A high Australian dollar is generally good for our economy. 
7. Import tariffs and quotas usually increase the welfare of the general public. 
8. In the long term, new technology creates unemployment by replacing workers with machines. 
9. Competition from foreign countries would be ultimately bad for the economy. 
10. A minimum wage law increases unemployment among young and unskilled workers. 
11. Punishment of illegal behaviour has a deterrent effect. 
12. The government can improve the economic well being of the country by maintaining a strong dollar. 
13. During school holidays, owners of accommodation (such as motels and caravan parks) charge 
holiday makers considerably higher prices than off-peak season. Do you think that these holiday 
makers are being exploited? 
14. Do you think that all people in a country benefit when a high rate of interest is paid on savings? * 
15. Tom had purchased a 12 month gym club subscription for $800. It‟s the policy of the gym club that 
once purchased, there was no refund or transfer of the subscription. At first, Tom went frequently, 
but his visits became less frequent after the first few weeks. Tom said to himself: “After all it cost me 
$800, I should be using the gym facilities more often.” Do you think that Tom‟s reasoning is correct? 
16. In the earlier 1990s, an influx of migrants into Vancouver led to a rise in prices of houses in that city. 
Owning a house had become more difficult for many families there. Would you think that this rise in 
the house prices was bad for society as a whole? 
17. In Australia, a few years ago, the federal government introduced the First Home Owners‟ Scheme, 
which grants $7000 for those purchasing (or building) their first house. Peter and Mary, newly 
married, are planning to own their dream home. Do you think that the grant will save them $7000? 
18. Australia has rich deposits of coal and iron ore. A large amount of coal and iron ore mined in 
Australia is exported to Japan, where it is refined and turned into steel. Then the steel produced in 
Japan is exported back to Australia for its construction industry. Do you think that it would be good 
for Australians if the coal and iron ore is turned into steel in Australia? 
19. Do you think that the reason that doctors (i.e. physicians) are typically paid more than accountant is 
that medical students have to study at university for more years? 
20. Suppose in Country A, people as a whole spend a similar amount on medical operations and on 
chicken meat. Leaving moral and ethical considerations aside, if its government wishes to raise tax 
revenue, do you think that it will be more successful if the tax is on medical operations than on 
chicken meat? 
21. Do you think that if a firm doubles its output from one week to the next, its total cost of producing its 
output will also double? 
22. North Korea is one of the poorest countries in Asia, with huge unemployment and incomes a fraction 
of those in Australia. The picture below shows North Koreans working mainly by hand to construct a 
dam wall to protect salt pans from flooding. Do you think that since there is no machinery used, this 
is not the best method of constructing this dam wall in North Korea? 
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